WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B41C 1/10 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99A9143 

22 April 1999 (22.04.99) 



(21) International Application Number: PCT/US98/2 1 380 

(22) International Filing Date: 9 October 1998 (09.10.98) 



(30) Priority Data: 

08/949,699 
09/145,163 



1 4 October 1 997 ( 1 4. 1 0.97) US 
2 September 1998 (02.09.98) US 



(71) Applicant: KODAK POLYCHROME GRAPHICS [US/US]; 

401 Merritt 7, Norwalk, CT 06851 (US). 

(72) Inventor: DEBOER, Charles; 3000 Leroy Road, Palmyra, NY 

14522 (US). 

(74) Agents: HAUSER, William, P. et al.; Ratner & Prestia, P.O. 
Box 7228, Wilmington. DE 19803 (US). 



(81) Designated States: CA, CN, JP, European patent (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: IMPROVED LITHOGRAPHIC PRINTING PLATES COMPRISING A PHOTOTHERMAL CONVERSION MATERIAL 



(57) Abstract 



An improved lithographic printing plate made by coating a support web with a coextensive ink receptive photothermal conversion 
layer and then overcoating with an ink repellent layer comprising a cross-linked polymeric matrix containing a colloid of an oxide or a 
hydroxide of a metal selected from the group consisting of beryllium, magnesium, aluminum, silicon, gadolinium, germanium, arsenic, 
indium, tin, antimony, tellurium, lead, bismuth, a transition metal and combinations thereof, along with a photothermal conversion material. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


CA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KB 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland . 


KG 


Kyrgyrstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te d'lvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






UK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







PCT/US98/21380 
DESCRIPTION 

IMPROVED LITHOGRAPHIC PRINTING PLATES COMPRISING A 
PHOTOTHERMAL CONVERSION MATERIAL 

5 

FIELD OF THE INVENTION 

This invention relates in general to lithographic printing plates and 
particularly to lithographic printing plates which do not require wet processing. 

10 BACKGROUND OF THE INVENTION 

The art of lithographic printing is based upon the immiscibility of oil and 
water, wherein the oily material or ink is preferentially retained by the image area. When a 
suitably prepared surface is moistened with water and an ink is then applied, the 
background or non-image area retains the water and repels the ink while the image area 
1 5 accepts the ink and repels the water. The ink on the image area is then transferred to the 
surface of a material upon which the image is to be reproduced; such as paper, cloth and 
the like. Commonly the ink is transferred to an intermediate material called the blanket 
which in turn transfers the ink to the surface of the material upon which the image is to be 
reproduced. 

20 A very widely used type of lithographic printing plate has a light-sensitive 

coating applied to an aluminum base support. The coating may respond to light by having 
the portion which is exposed become soluble so that it is removed in the developing 
process. Such a plate is referred to as positive-working. Conversely, when that portion of 
the coating which is exposed becomes hardened, the plate is referred to as negative- 

25 working. In both instances the image area remaining is ink-receptive or oleophilic and the 
non-image area or background is water-receptive or hydrophilic. The differentiation 
between image and non-image areas is made in the exposure process where a film is 
applied to the plate with a vacuum to insure good contact. The plate is then exposed to a 
light source, a portion of which is composed of UV radiation. In the instance where a 

30 positive plate is used, the area on the film that corresponds to the image on the plate is 
opaque so that no light will strike the plate, whereas the area on the film that corresponds 
to the non-image area is clear and permits the transmission of light to the coating which 
then becomes more soluble and is removed. In the case of a negative plate the converse is 
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true. The area on the film corresponding to the image area is clear while the non-image 
area is opaque. The coating under the clear area of film is hardened by the action of light 
while the area not struck by light is removed. The light-hardened surface of a negative 
plate is therefore oleophilic and will accept ink while the non-image area which has had 
the coating removed through the action of a developer is desensitized and is therefore 
hydrophilic. 

Direct write photothennal litho plates are known such as the Kodak Direct 
Image Thermal Printing Plate. However, they require wet processing in alkaline solutions. 
It would be desirable to have a direct write photothennal litho plate that did not require 
any processing. 

The prior art has tried to produce such plates by a variety of means. All of 
them fall short of a plate that has high writing sensitivity, high image quality, short roll up, 
and long run length without any processing. 

U.S. Patent 5,372,907 describes a direct write litho plate which is exposed 
to the laser beam, then heated to crosslink and thereby prevent the development of the 
exposed areas and to simultaneously render the unexposed areas more developable, and 
the plate is then developed in conventional alkaline plate developer solution. The problem 
with this is that developer solutions and the equipment that contains them require 
maintenance, cleaning, and periodic developer replenishment, all of which are costly and 
cumbersome. 

U.S. Patent 4,034,183 describes a direct write litho plate without 
development whereby a laser absorbing hydrophilic top layer coated on a support is 
exposed to a laser beam to burn the absorber to convert it from an ink repelling to an ink 
receiving state. All of the examples and teachings require a high power laser, and the run 
lengths of the resulting litho plates are limited. 

U.S. Patent 3,832,948 describes both a printing plate with a hydrophilic 
layer that may be ablated by strong light from a hydrophobic support and also a printing 
plate with a hydrophobic layer that may be ablated from a hydrophilic support. However, 
no examples are given. 

U. S. Patent 3,964,389 describes a no process printing plate made by laser 
transfer of material from a carrier film (donor) to a lithographic surface. The problem of 
this method is that small particles of dust trapped between the two layers may cause image 
degradation. Also, two sheets to prepare is more expensive. 
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U.S. Patent 4,054,094 describes a process for making a litho plate by using 
a laser beam to etch away a thin top coating of polysilicic acid on a polyester base, thereby 
rendering the exposed areas receptive to ink. No details of run length or print quality are 
giving, but it is expected that an un-crosslinked polymer such as polysilicic acid will wear 
off relatively rapidly and give a short run length of acceptable prints. 

U.S. Patent 4,081,572 describes a method for preparing a printing master on 
a substrate by coating the substrate with a hydrophilic polyamic acid and then imagewise 
converting the polyamic acid to melanophilic polyimide with heat from a flash lamp or a 
laser. No details of run length, image quality or ink/water balance are given. 

U. S. Patent 4,731,317 describes a method for making a litho plate by 
coating a polymeric diazo resin on a grained anodized aluminum litho support, exposing 
the image areas with a YAG laser, and then processing the plate with a graphic arts 
lacquer. The lacquering step is inconvenient and expensive. 

Japanese Kokai No. 55/105560 describes a method of preparation of a litho 
plate by laser beam removal of a hydrophilic layer coated on a melanophilic support, in 
which a hydrophilic layer contains colloidal silica, colloidal alumina, a carboxylic acid, or 
a salt of a carboxylic acid. The only examples given use colloidal alumina alone, or zinc 
acetate alone, with no crosslinkers or addenda. No details are given for the ink/water 
balance or limiting run length. 

WO 92/09934 describes and broadly claims any photosensitive composition 
containing a photoacid generator, and a polymer with acid labile tetrahydropyranyl groups. 
This would include a hydrophobic/hydrophilic switching lithographic plate composition. 
However, such a polymeric switch is known to give weak discrimination between ink and 
water in the printing process. 

EP 0 562 952 Al describes a printing plate having a polymeric azide coated 
on a lithographic support, and removal of the polymeric azide by exposure to a laser beam. 
No printing press examples are given. 

U. S. Patent 5,460,91 8 describes a thermal transfer process for preparing a 
litho plate from a donor with an oxazoline polymer to a silicate surface receiver. A two 
sheet system such as this is subject to image quality problems from dust and the expense of 
preparing two sheets. 
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It would be desirable to be able to prepare a litho plate that has high writing 
sensitivity, high image quality, short roll up, and long run length without any processing. 
None of the prior art examples can do this satisfactorily. 

SUMMARY OF THE INVENTION 

The present invention is a lithographic printing plate element in which a 
support web is coated with an ink accepting laser absorbing layer which is subsequently 
overcoated with a crosslinked hydrophilic layer having metal oxide groups on the surface. 
Exposure of this plate to a high intensity laser beam followed by mounting on a press 
results in excellent impressions without chemical processing 

The lithographic printing plate precursor element comprises: 

a) a support web; 

b) a coextensive ink receptive (melanophilic) photothermal conversion layer; and, 

c) a coextensive ink repellent (melanophobic) layer comprising: 

(i) a crosslinked polymeric matrix containing a colloid of an oxide or a hydroxide 
of a metal selected from the group consisting of beryllium, magnesium, 
aluminum, silicon, gadolinium, germanium, arsenic, indium, tin, antimony, 
tellurium, lead, bismuth, a transition metal and combinations thereof; and, 
(ii) a photothermal conversion material. 

An added embodiment of this invention is a method of making a 
lithographic printing plate comprising: 

I) providing an element comprising: 

a) a support web; 

b) a coextensive ink receptive photothermal conversion layer; and, 

c) a coextensive ink repellent layer comprising: 

(i) a crosslinked polymeric matrix containing a colloid of an oxide or a hydroxide 
of a metal selected from the group consisting of beryllium, magnesium, 
aluminum, silicon, gadolinium, germanium, arsenic, indium, tin, antimony, 
tellurium, lead, bismuth, a transition metal and combinations thereof; and, 

(ii) a photothermal conversion material; and, 

II) exposing the element to a laser beam having an intensity greater than 0. 1 mW/ji 2 for a 
time sufficient to give a total exposure of 200 mJ/cm 2 or greater to form an exposed 
lithographic printing plate. A further advantage of this embodiment is that after exposing 
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the element to the laser beam, the exposed lithographic printing plate is directly mounted 
on a lithographic printing press. 

DETAILED DESCRIPTION OF THE INVENTION 

5 U.S. patent applications Serial No. 08/979,91 6 filed March 1 3, 1 997 and 

Serial No. 08/997,958 filed December 24, 1997, describe a lithographic printing plate in 
which a support web is coated with an ink accepting laser absorbing layer which is 
subsequently overcoated with a crosslinked hydrophilic layer having metal oxide groups 
on the surface. Exposure of this plate to a high intensity laser beam followed by mounting 

10 on a press results in excellent impressions without chemical processing. By the addition of 
a photothermal conversion material to the top hydrophilic layer, the high writing 
sensitivity which is about 300 mJ/cm 2 is further enhanced. Thus the lithographic printing 
plate of this invention has high writing sensitivity, high image quality, short roll up, and 
long run length without any processing. 

15 The lithographic printing plate of this invention has as the three essential 

components: a support web having coated thereon a bottom coextensive melanophilic 
photothermal conversion layer, and a top coextensive melanophobic layer. The top 
coextensive melanophobic layer is composed of a crosslinked polymeric matrix 
containing a colloid of an oxide or a hydroxide of a metal selected from the group 

20 consisting of beryllium, magnesium, aluminum, silicon, gadolinium, germanium, arsenic, 
indium, tin, antimony, tellurium, lead, bismuth, a transition metal and combinations 
thereof; and, a photothermal conversion material. 

As used herein, the term "melanophilic" is Greek for ink-loving, i.e., "ink 
receptive", and the term melanophobic is Greek for ink-fearing, i.e., "ink repellent". Since 

25 most conventional printing inks are linseed oil based and are used with an aqueous 

fountain solution in conventional lithographic printing, melanophilic will usually coincide 
with "oleophilic" and melanophobic will usually coincide with "hydrophilic". 

Support Web 

30 The support web for this invention can be a polymer, metal or paper foil, or 

a lamination of any of the three. The term "support web" as used herein is intended to 
mean any substrate, sheet, film or plate material having a composition and physical 
dimensions commonly used as substrates in lithography. The thickness of the support 

5 
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web (hereinafter identified as "support") can be varied, as long as it is sufficient to sustain 
the wear of the printing press and thin enough to wrap around the printing form. A 
preferred embodiment uses a polyester film, such as a polyethylene terephthalate film in a 
thickness from 100 to 200 microns as the support web. In another preferred embodiment, 
5 the support web is an aluminum sheet from 1 00 to 500 microns in thickness; and more 
preferably is an anodized aluminum sheet and particularly a grained anodized aluminum 
sheet. The support should resist stretching so the color records will register in a full color 
image. The support may be coated with one or more "subbing" layers to improve adhesion 
of the final assemblage. The back side of the support may be coated with antistat agents 
10 and/or slipping layers or matte layers to improve handling and "feel" of the resulting litho 
plate. 

Bottom Photothermal Conversion Layer 

The bottom coextensive photothermal conversion layer is melanophilic, i.e, 

15 ink receptive, and contains a photothermal conversion material and typically a 
melanophilic binder material. 

The photothermal conversion material (also referred to herein as an 
Absorber) absorbs laser radiation and converts it to heat. It converts photons into heat 
phonons. To do this it must contain a non-luminescent absorber. Such an absorber may 

20 be a dye, a pigment, a metal, or a dichroic stack of materials that absorb by virtue of their 
refractive index and thickness. In addition to heating the layer, the absorber should have 
the property of being melanophilic after exposure to the laser. Since most conventional 
printing inks are linseed oil based, melanophilic will usually coincide with oleophilic. A 
useful form of particulate radiation absorbers containing a mixture of absorbing dye and 

25 melanophilic binder can be made the evaporative limited coalescence process as described 
in U. S. Patent No. 5,234,890. Examples of dyes useful as absorbers for near infrared 
diode laser beams may be found in U. S. Patent 4,973,572. Preferred infrared (IR) 
absorbing dyes for use in this invention are 2-{2-{2-Chloro-3-{(l,3-dihydro-l,l,3- 
trimethy l-2H-benz { e } indol-2-ylidene)ethylidene } - 1 -cyclohexen- 1 -y I } -etheny 1 } - 1 , 1 ,3 - 

30 trimethyHH-benz{e}indolium salt of 4-methylbenzenesufonate; and 2-{2-{2-chloro-3- 
{(1,3-dihydro-l , 1 -dimethyl-3-sulfonatopropyl-2H-benz{e}indol-2-ylidene)ethylidene}- 1- 
cylcohexen-l-yl}ethenyl}- l,l-dimethyl-3-sulfonatopropyl-lH-benz{e}indolium sodium 
salt. In a preferred embodiment of the invention the absorber is a pigment. In a more 
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preferred embodiment of the invention the pigment is carbon, particularly sulfonic acid 
surface modified submicron carbon particles. The size of the particles should not be more 
than the thickness of the layer. Preferably, the size of the particles will be half the 
thickness of the layer or less, from about 0.1 micron to about 0.5 micron. 
5 If a binder is used to hold a dye or pigment in the photothermal 

conversion layer, it may be chosen from a large list of film forming polymers. Useful 
polymers may be found in the families of polycarbonates, polyesters, polyvinylbutyrals, 
and polyacrylates. Chemically modified cellulose derivatives are particularly useful, such 
as nitrocellulose, cellulose acetate propionate, and cellulose acetate. Exemplary polymers 

10 may be found in U.S. Patents 4,695,286; 4,470,797; 4,775,657; and 4,962,081. Preferred 
photothermal conversion layers of this type includes layers comprising carbon dispersed in 
a cellulosic binder, and particularly layers comprising carbon dispersed in nitrocelulose. A 
particularly advantageous polymer for dispersing carbon is a polyvinyibutyral such as 
Butvar B76 poly(vinylbutyral<ttHvinylalcoh^ from 

15 Monsanto. 



Alternatively, the coextensive ink receptive photothermal conversion layer 
may be a thin film of a metal material deposited directly on the support web to form the 
absorber layer. In a preferred embodiment of this invention, the photothermal conversion 
20 layer comprises an evaporated layer of titanium typically having an optical density of about 
0. 40 or greater. 



Top Melanophobic Layer 

The top coextensive melanophobic, i.e., ink repellent or hydrophilic, layer 

25 is composed of a crosslinked polymeric matrix containing a colloid of an oxide or a 

hydroxide of beryllium, magnesium, aluminum, silicon, gadolinium, germanium, arsenic, 
indium, tin, antimony, tellurium, lead, bismuth, a transition metal or combinations thereof, 
as well as a photothermal conversion material. 

In the unexposed areas, the hydrophilic layer is intended to be wet 

30 effectively by the aqueous fountain solution in the lithographic printing process, and when 
wet, to repel the ink. In addition, it is useful if the hydrophilic layer is somewhat porous, 
so that wetting is even more effective. The hydrophilic layer must be crosslinked if long 
printing run lengths are to be achieved, because an un-crosslinked layer will wear away too 

7 
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quickly. The ink repellent or hydrophilic layer is a sol-gel layer which is a crosslinked 
polymeric matrix containing a colloid of an oxide or a hydroxide of a metal selected from 
the group consisting of beryllium, magnesium, aluminum, silicon, gadolinium, 
germanium, arsenic, indium, tin, antimony, tellurium, lead, bismuth, a transition metal, 
5 and combinations thereof. Many such crosslinked hydrophilic layers are available. Those 
derived from di, tri, or tetra alkoxy silanes or titanates, zirconates and aluminates are 
particularly useful in this invention. Examples are colloids of hydroxysilicon, 
hydroxyaluminum, hydroxytitanium and hydroxyzirconium. Those colloids are formed by 
methods fully described in U. S. Patent Nos. 2,244,325; 2,574,902; and 2,597,872. Stable 

10 dispersions of such colloids can be conveniently purchased from companies such as the 
DuPont Company of Wilmington, Delaware. It is important that the hydrophilic layer 
have a strong affinity for water. If the hydrophilic layer does not hold enough water, the 
background areas may carry some ink, commonly referred to as "scumming" of the 
lithographic plate. To compensate for this problem, the press operator may have to 

15 increase the amount of fountain solution fed to the printing form, and this, in turn, may 
lead to emulsification of the ink with the fountain solution, resulting in a mottled 
appearance in solid dark areas. The severity of the problem will depend on the actual ink 
and fountain solution as well as the press that is being used, but, in general, the more 
affinity the background of the plate has for water, the less printing problems will be. In 

20 this invention, it has been found that an overcoat of metal colloids crosslinked with a 
crosslinker containing ionic groups helps to hold water and improves the printing 
performance. In a preferred embodiment of the invention the metal colloid is colloidal 
silica and the crosslinker is N-trimethoxysilylpropyl-N,N,N-trimethyl ammonium chloride. 
For the same reason, the hydrophilic layer is most effective when it contains a minimum 

25 amount of hydrophobic groups such as methyl or alkyl groups. The thickness of the 

crosslinking and polymer forming layer may be from 0.05 to 1 jim in thickness, and most 
preferably from 0. 1 to 0.3 jim in thickness. The amount of silica added to the layer may be 
from 100 to 5000% of the crosslinking agent, and most preferably from 500% to 1500% of 
the crosslinking agent. Surfactants, dyes, colorants useful in visualizing the written image, 

30 and other addenda may be added to the hydrophilic layer, as long as their level is low 
enough that there is no significant interference with the ability of the layer to hold water 
and repel ink. Preferably, the ink repellent layer contains less than 5% hydrocarbon groups 
by weight. Descriptions of preferred embodiments of the hydrophilic layer are given in 
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U.S. Patent Application 08/997,958, filed December 24, 1997 entitled, "LITHOGRAPHIC 
PRINTING PLATES WITH A SOLrGEL LAYER". Such preferred hydrophilic layers 
include layers prepared from Nalco 2326, 5 nm ammonia stabilized, colloidal silica, (from 
the Nalco Corporation, Naperville, Illinois); tetrabutyltftanate; a mixture of colloidal 
5 alumina (Dispal 1 8N4-20) with hydrolyzed tetraethylorthosilicate; a mixture of 

tetraethylorthosilicate with hydrochloric acid; zirconium butoxide; and the like. Preferred 
hardeners used in these hydrophilic layers include: 3-aminopropyltriethoxysilane; a 
mixture of dimethyl dimethoxysilane and methyl trimethoxysilane sold as Z-6070 by the 
Dow Corning Company; glycidoxypropyltrimethoxysilane; and the like. 

10 The photothermal conversion material used in the top hydrophilic layer may 

be any of the photothermal conversion materials described for use in the bottom ink 
receptive layer. While different materials may be used in each layer, typically the same 
photothermal conversion material is used in both layers. In a preferred embodiment of the 
invention the photothermal conversion material is a pigment. In a more preferred 

15 embodiment of the invention the pigment is carbon, particularly sulfonic acid surface 

modified submicron carbon particles. In another preferred embodiment, the photothermal 
conversion material is an infrared (IR) absorbing dye. A particularly preferred the IR dye 
for use in this invention is 2-{2-{2-chloro-3-{(l,3-dihydro-l,l-dimethyl-3- 
sulfonatopropyl-2H-benz { e } indoI-2-y lidene)ethylidene } - 1 -cylcohexen- 1 -yl } ethenyl } - 1,1- 

20 dimethyl-3-sulfonatopropyl-lH-benz{e}indolium sodium salt; or 2-{2-{2-Chloro-3-{(l,3- 
dihydro- 1 , 1 ,3 -trimethy l-2H-benz { e } indol-2-ylidene)ethylidene } - 1 -cyclohexen- 1 -yl } - 
ethenyl}-l,l,3-trimethyl-lH-benz{e}indolium salt of 4-methylbenzenesufonate. 

Typically the layers of the element of this invention are coated on the 
25 support, or previously coated intermediate layers, by any of the commonly known coating 
methods such as spin coating, knife coating, gravure coating, dip coating, or extrusion 
hopper coating. Surfactants may be included in the coated layers to facilitate coating 
uniformity. A particularly useful surfactant for coated polymer layers is Zonyl FSN, a 
surfactant manufactured by the DuPont company of Wilmington, Delaware. 

30 

Method of Use 

The process for using the resulting lithographic plate comprises the steps of 
1 ) exposing the plate to a focused laser beam in the areas where ink is desired in the 

9 
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printing image, and 2) employing the plate on a conventional lithographic printing press. 
No heating, process, or cleaning is needed before the printing operation. A vacuum 
cleaning dust collector may be useful during the laser exposure step to keep the focusing 
lens clean. Such a collector is fully described in U. S. Patent 5,574,493. 
5 The laser used to expose the lithoplate of this invention is preferably a 

diode laser, because of the reliability and low maintenance of diode laser systems, but 
other lasers such as gas or solid state lasers may also be used. In the method for making 
the lithographic printing plate described above, it has been found that by exposing these 
elements to a focused laser beam having an intensity greater than 0.1 mW/p 2 for a time 

1 0 sufficient to give a total exposure of about 200 milli Joules/cm 2 or greater, the efficiency of 
the operation improves and better printing steps are achieved with lower laser exposure 
energy. Good printing steps are defined as those having a uniform reflection optical 
density greater than 1 .0. This improvement in efficiency is unexpected because it has 
generally been found in exposure of lithographic printing plates from a film negative that 

1 5 the same exposure level is required, that is, the same amount of joules per square 

centimeter, regardless of the intensity of the exposure lamp. In a typical mode of operation, 
the printing plate of this invention is exposed to a focused diode laser beam emitting in the 
infrared spectral region, such as at a wavelength of 830 nm, on an apparatus similar to that 
described in U.S. Patent 5,446,477, with exposure levels of about 600 mJ/cm 2 , and 

20 intensities of the beam of about 3 mW/|i 2 . In this mode of operation the laser beam 
typically is modulated to produce a halftone dot image. After imaging exposure, the 
imaged plate of this invention is directly mounted on a conventional lithographic printing 
press, such as an ABDick press, without any intermediate processing steps, and the 
conventional printing process is initiated. 

25 The improvement claimed in this invention lies in the addition of a 

photothermal conversion material to the topmost hydrophilic layer of the printing plate, 
which improves the writing speed of the plate. The reason this is important is that laser 
thermal processes typically require about a million times more exposure than silver halide 
films. While high powered lasers are becoming more available, most laser thermal writing 

30 devices are power limited, and the throughput, or writing speed, is determined by exposure 
requirements of the media being written. Therefore, an improvement in writing speed, or 
decrease in required exposure energy, results in improved throughput, less waiting time, 

10 
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and more efficient utilization of the equipment. As the examples show, the addition of an 
absorber in the top layer improves the writing speed of the printing plate. 

The printing plates of this invention and their use are illustrated by the 
5 following examples but are not intended to be limited thereby. 

Example 1 

An evaporated layer of titanium (optical density = 0.41) on a 102 micron 
thick polyethylene terephthalate film support was overcoated with a solution of 1% silica 

10 (Nalco 2326, 5 nm colloidal silica, ammonia stabilized, from the Nalco Corporation, 

Naperville, Illinois), 0.5% carbon (Cabojet 300, a 15% water dispersion of carbon from the 
Cabot Corporation, Bellerica, MA), 0.1% Zonyl FSN surfactant (DuPont Corporation, 
Wilmington, DE) and 0.1% 3-aminopropyltriethoxysilane, added by drops with stirring, 
all in water. This solution was coated using a one mil knife, dried and then baked at 

15 100°C for 1 hour to produce the experimental printing plate. The resulting dried 

lithographic plate was then exposed to a focused diode laser beam at 830 nm wavelength 
on an apparatus similar to that described in U. S. Patent 5,446,477. The exposure level 
was about 600 mJ/square cm, and the intensity of the beam was about 3mW/square 
micron. The laser beam was modulated to produce a stepwedge pattern, where each step 

20 had 6/256 less power than the previous step. After exposure the plate was mounted on an 
ABDick press and several hundred impressions were made. The required exposure was 
defined by the last solid ink density step that was printed. In this example 24 steps were 
printed when the plate was exposed at 400 rpm. 

25 Example 2 

In this example a plate was prepared as in example 1 , but the carbon in the 
overcoat was replaced with 0.2% 2-{2-{2-chloro-3-{(l,3-dihydro-l,l-dimethyl-3- 
sulfonatopropyl-2H-benz{e}indol-2-ylidene)ethylidene}-l-cyicohexen-l-yl}ethenyl}-- 1,1- 
dimethyl-3-sulfonatopropyl-lH-benz{e}indolium sodium salt. In this case, 29 steps were 
30 printed when the plate was exposed at 400 rpm. 
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Control 1 

In this case a plate was prepared as in example 1, but no absorber was 
added to the overcoat In this case, only 22 steps were printed when the plate was exposed 
at 400 rpm. 

5 

Example 3 

A suspension of 4% carbon (Black Pearls 700 from the Cabot Corporation 
of Bellerica, MA) and 2% Butvar B76 (Monsanto Corp., St. Louis, MO) in methyl isobutyl 
ketone was coated with a 2 mil knife onto 102 micron thick polyethylene terephthalate 
10 film support. This was overcoated with the sample overcoat used in Example 1, and 

exposed in the same way. The printed impressions showed 18 solid steps when exposed at 
600 rpm. 

Example 4 

15 In this example a plate was prepared as in example 3, but the carbon in the 

overcoat was replaced with 0.2% 2-{2-{2-chloro-3-{(l,3-dihydro-l,l-dimethyl-3- 
sulfonatopropyI-2H-benz { e } indol-2-ylidene)ethylidene } - 1 -cylcohexen- 1 -y 1 } ethenyl } - 1,1- 
dimethyl-3-sulfonatopropyl-lH-benz{e}indolium sodium salt. In this case, 25 steps were 
printed when the plate was exposed at 600 rpm. 

20 

Control 2 

In this case a plate was prepared as in example 3, but no absorber was 
added to the overcoat. In this case, only 17 steps were printed when the plate was exposed 
at 600 rpm. 

25 

Example 5 

A grained anodized aluminum support was coated at 25 ml per square 
meter with a mixture of 24 g Cabot Black Pearls 700 carbon, 24 g nitrocellulose (from 
Herculese Corporation - 70% nitrocellulose moistened with 30% propanol has a viscosity 
30 of 1000-1500 cps), and 1600 ml of methylisobutyl ketone. (Prior to coating , the mixture 
was tumbled with 1 .8 mm zirconia beads for several days to disperse the carbon.) After 
drying, the coated support was overcoated at 20 ml per square meter with a mixture of 70 
ml water, 30 g Nalco 2326 colloidal silica, 0.05 g of nonyl-phenoxypolyglycidol, 0.5 g 3- 
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aminopropyltriethoxysilane, and 1 g of Cabojet 200 carbon dispersion (sulfonic acid 
surface modified submicron carbon dispersed in water from the Cabot Corporation, 
Bellerica, MA). The coating was dried at 1 1 8°C for three minutes. The resulting dried 
lithographic plate was then exposed to a focused diode laser beam as described in example 
1 . After exposure the plate was directly mounted on an ABDick lithographic printing 
press and several thousand excellent impressions were made. 



The invention has been described in detail, with particular reference to 
certain preferred embodiments thereof, but it should be understood that variations and 
modifications can be effected with the spirit and scope of the invention. 
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WHAT IS CLAIMED IS: 

1. A lithographic printing plate precursor element comprising: 
a) a support web; 

5 b) a coextensive ink receptive photothermal conversion layer; and, 
c) a coextensive ink repellent layer comprising: 

(i) a crosslinked polymeric matrix containing a colloid of an oxide or a hydroxide 
of a metal selected from the group consisting of beryllium, magnesium, 
aluminum, silicon, gadolinium, germanium, arsenic, indium, tin, antimony, 
10 tellurium, lead, bismuth, a transition metal and combinations thereof; and, 

(ii) a photothermal conversion material. 

2. The element of Claim 1 wherein said support web is a polyester film. 

15 3. The element of Claim 1 wherein the support web is an anodized 

aluminum sheet. 

4. The element of Claim 1 wherein the photothermal conversion layer 
comprises carbon dispersed in a cellulosic binder. 

20 

5. The element of Claim 1 wherein the photothermal conversion layer 
comprises carbon dispersed in nitrocellulose. 

6. The element of Claim 1 wherein the photothermal conversion layer 
25 comprises carbon dispersed in a polyvinylbutyral. 

7. The element of Claim 6 wherein the polyvinylbutyral is 
poly(vinylbutyral-co-vinylalcohol-co-vinylacetate)(80%, 1 8%,2%). 

30 8. The element of Claim 1 wherein the photothermal conversion layer 

comprises an IR dye dispersed in a cellulosic binder. 
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9. The element of Claim 8 wherein the IR dye is 2-{2-{2-Chloro-3-{(l,3- 
dihydro- 1 , 1 ,3-trimethyl-2H-benz { e } indol-2-ylidene)ethylidene} - 1 -cyclohexen- 1-yl}- 
ethenyl}-14,3-trimethyl-lH-benz{e}indoliiim salt of 4-methylbenzenesufonate; or 2- {2- 
{ 2-chloro-3- { ( 1 ,3-dihydro- 1 , 1 -dimethyl-3-sulfonatopropyl-2H-benz {e } indol-2- 
ylidene)ethylidene}-l-cylcohexen-l-yl}ethenyl}- l,l-dimethyl-3-sulfonatopropyI-lH- 
benz{e}indolium sodium salt. 

1 0. The element of Claim 1 wherein the photothermal conversion layer 
comprises an evaporated layer of titanium. 

1 1 . The element of Claim 1 wherein the ink repellent layer is a hydrophilic 

layer. 

12. The element of Claim 1 wherein the thickness of the ink repellent layer 
is from 0.05 to 1 jim, 

13. The element of Claim 1 wherein the thickness of the ink repellent layer 
is from 0.1 to 0.3 jam. 

14. The element of Claim 1 wherein the ink repellent layer contains less 
than 5% hydrocarbon groups by weight. 

15. The element of Claim 1 wherein the colloid is hydroxysilicon. 

16. The element of Claim 1 wherein the colloid is hydroxyaluminum. 

17. The element of Claim 1 wherein the colloid is hydroxytitanium. 

18. The element of Claim 1 wherein the colloid is hydroxyzirconium, 

19. The element of Claim 1 wherein the photothermal conversion material 

is carbon. 
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20. The element of Claim 19 wherein the carbon is sulfonic acid surface 
modified submicron carbon particles. 

21. The element of Claim 1 wherein the photothennal conversion material 

is an IR dye. 

22. The element of Claim 21 wherein the IR dye is 2-{2-{2-Chloro-3- 

{ ( 1 ,3 -dihydro- 1 , 1 ,3-trimethy l-2H-benz { e} indol-2-y lidene)ethylidene } - 1 -cyclohexen- 1 -yl } - 
ethenyl}-l ,l,3-trimethyl-lH-ben2;{e}indolium salt of 4-methylbenzenesufonate; or 2-{2- 
{2-Chloro-3-{( 1 ,3-dihydro- 1 , 1 3-trimethyi-2H-benz{ e} indol-2-ylidene)ethylidene}-l - 
cyclohexen-l-yl}-ethenyl}-l ,U3-trimethyl-lH-benz{e}indoliinn salt of 4- 
methylbenzenesufonate. 

23. A method of making a lithographic printing plate comprising: 

I) providing the element of any one of claims 1-22; and, 

II) exposing the element to a laser beam having an intensity greater than 0. 1 mW/[i 2 for a 
time sufficient to give a total exposure of 200 mJ/cm 2 or greater to form an exposed 
lithographic printing plate. 

24. The method of claim 23 wherein after exposing the element to the laser 
beam, the exposed lithographic printing plate is directly mounted on a lithographic 
printing press. 



16 



INTERNATIONAL SEARCH REPORT 



Int Clonal Application No 

PCT/US 98/21380 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC 6 B41C1/10 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 B41C B41H 



Documentation searched other man minimum documentation to the extant that such documents are included In the fields searched 



Electronic data base consulted during the international search <name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



p,x 



WO 94 18005 A (VERMEERSCH JOAN TRIPHON 
jVERBURGH YVES (BE); AGFA GEVAERT NV 
(BE);) 18 August 1994 
see page 7, line 11; claims 

US 3 964 906 A (KENNEY JOHN THOMAS) 

22 June 1976 

see the whole document 

DE 44 42 235 A (ROLAND MAN ORUCKMASCH) 
8 June 1995 

see the whole document 

WO 98 40213 A (KODAK POLYCHROME GRAPHICS L 

L) 17 September 1998 

cited 1n the application 

see page 5, line 36 - page 6, line 3; 

claims; examples 



□ 



Further documents are Hsted In the continuatjon of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

"A" document defining the general state of the art which la not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
tiling date 

X" document which may throw doubts on priority cfaim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

"X - document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person ski led 
in the art. 

document member of the same patent famfly 



Date of the actual completion of the international search 



12 February 1999 



Date of mailing of the international search report 



23/02/1999 



Name and mailing address of the ISA 

European Patent Office, P. & 5818 Patentlaan 2 
NL - 2280 HV Rijswtjk 
Tel. (+31-70) 340-2040, Tx. 31 661 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Heywood, C 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

t family i 



biti tonal Application No 

PCT/US 98/21380 



Patent document 
cited in search report 



Publication 
date 



Patent family 
members) 



Publication 
date 



WO 9418005 



US 3964906 



DE 4442235 



WO 9840213 



18-08-1994 



DE 69402537 D 

EP 0683728 A 

JP 2592225 B 

JP 8507727 T 



22-06-1976 



US 
CA 
DE 
FR 
GB 
JP 
NL 



3949121 
1028545 
2458508 
2254619 
1490229 
51005103 
7415939 



08-06-1995 



NONE 



17-09-1998 



NONE 



15-05-1997 
29-11-1995 

19- 03-1997 

20- 08-1996 



06-04-1976 
28-03-1978 
19-06-1975 
11-07-1975 
26-10-1977 
16-01-1976 
16-06-1975 



Foim PCT7ISA/210 (patent family annox) (July 1092) 



